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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device with a sufficient capability for stress relaxation 
and excellent in heat radiation, by inserting an elastic 
body of good thermal conductivity between a 
semiconductor substrate mounted on a circuit board and 
an encapasulating cap. 

SOLUTION: A semiconductor chip 1 is fixed to a circuit 
board 2 through a bump 10, and the bump 10 allows the 
semiconductor chip 1 to be connected to a 
semiconductor chip electrode 3 and a substrate 
electrode 5. For relaxing a thermal stress when a 
semiconductor device is mounted and for protecting the 
semiconductor chip 1. the semiconductor chip 1 is 
sealed up with a resin layer 8. On the opposite side of 
the circuit board 2, an elastic body 6 of good thermal 
conductivity is provided. Since the thermal-conductive 
elastic body 6 is elastic, it has a role for releasing an 
accumulated heat as well as a role for absorbing a 
stress. Therefor, the reliability in operation of a 

semiconductor device is significantly improved for long period durability. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 



http://www1 9.ipdl.ncipi.go Jp/PAI /result/detail/main/wAAAOoayTADA41 0303340... 2007/01 /05 



Searching PAJ 



2/2 ^— V? 



application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://www1 g.ipdi.ncipi.go jp/PA1 /result/detail/main/wAAAOoayTADA41 0303340... 2007/01 /05 



m)B*mmft (jp) & P9 ^ ^ ^ ^ ca) inmn^mmcms^ 

#iB¥10 -303340 

(43)&BBB 7l£10^(ig98)11^13B 



mimn fi 

HOLL 23/28 Z 

C 0 9 J 7/02 Z 
11/04 

H 0 1 L 23/30 R 

23/36 D 

^smnt m^^<mu fd 9 h) SiftMc:£2< 



(21)fUR»^ 


1$RT9- 123042 


(TDHIfflA 


000003078 












^^9 ^(1997) 4 ^25 H 










(TDfflHA 


992118815 






















(TDWHA 


997066418 
















im)mmiT^'i'K^wti its 14$^^ 






(72)SE§S# 


m» « 






















(74)<^ffiA 













(54) [SSQ^o^ii:] 2|i^«^e&r^-£-c!>aji:aii£ 



(SDIntO.' 
HOIL 23/28 
C 0 9 J 7/02 
11/04 

HOIL 23/29 
23/31 



(57) mm] 



(a) 



? 7 11 8 




3 10 5 



(b) 




(2) 

1 

419*31 2 K:iB«©¥^f*SgB. 10 
8 0 mS%^XtV»> i>Ct i r ?>it*S 3 (CIBIS 

\s.t^^\tif- h t?*s c i ^i^mi-r 1 gesso 

[19*9 1 2 ] ^e2gtt©?»ttl*«:J1«+ + 7-{CEE 

[19*51 3] ^ei»tt©!*i4i*Ktffc*#WrteM 
C £ 4#Si-r5i9*31 1 2 iS«SO^{^W*ilBOSBt* 

[19*31 1 4 ] ^ V :7-©rt®(cmX»< Uti^WL 

±D:>ri>Ct^mkt-ti>. 89*311 2 S5tt©*^f*ig 



«Fii¥ 10-303340 
2 

(^BJ©i¥aB<£l!iilB3 
[0 00 1 ] 

[»ii©i5r4tta5»»] KasK*®^^' 
■Y7*©ig«a^}i«<*iiSRc;-5-©ssit:^SK:B8-r4'b© 
■vibh. 3 6«:i$u<». jt;:^^fi«±©i^{cJ!jn;^t:& 

*^^asaf*©t!Bfi:j^fttcRi-rs fc©-c*4. 

[0 00 2] 

A*s**6n-2>. cn?:3£^afc©© — ^l^^t*© 
[000 3] istt?fa©:;*:#i,^¥^i*SIS?:i!Df5Jtc, 3 

i« iJiBaftW©ISKDieia©)fc«t)7K^3&5Mibl/ii5t.i)E:^3«r 

-5-n*s^(*iia©ati*:F^»«t*>©«bLE 

i|iiS(*iig©<iStt*^ss«jtciga)Sfi?ji5 
*s?a<S*$tir(,>*. 

[0 0 0 4] iS/c. ^^£^^*$|g©^>>'^•i7 hItfCjto 

*^(*s^©fpfb^sc^-rss^3!»i. *«(*«a© 
«3f£^f*iig-?-©«>©©aa^iiS8t)2>^:^. ss±#«: 

J:-3-C¥«{*©tttl*5^^bU. -ec/ts&tc*^!**®© 

»$|g{cfc::tf*s^L/, c©jS:^*54£^{$^gtc^* 
*>fc6 0. ^*}^Sfi©(tlii4«reT3-ti-4©-C*S. 
40 [000 5] i|^(*^S{C*^rS=i>^<i' h-riiEttfl6L 
*>fel£=i:^h©S*CCj!tJ6L'C. ^^■<T5^!':7'*S 

^?:tf 5 (cttii«_h©i3iii6e:%i*?ss{b(c-r ^.ij-s 

50 w^^^v^^Wbmimmv:-v^i>^')vVifiSi*). 



(3) 

3 

[0 00 6] mm^mmowkicfSib. wmnost^tn 

t^i. 10 
CO 00 7] bir^L. i|^(*^g<D3 >/^*^' KttC^/c 

•5.. cne.<D^M^95:©ft:&a*<^f*3nrus*5, * 
/cCcW^^c^Sttm^A^ofCi^cir^^^agt^Tab^. 30 
C0008] 

<!: t imnvzmm'&^^ti>^M^^sBt. 
[0009] i^^mm\t.. mm\t.-mi^im^m^ 40 

14ll*Jt-:>tiai^(cfiagli4Cc«tifcii^Si*iaK*l^-r 

[0010] 

l^e*14©5»14(*^/^aE^ lifc c i i -r ^ 



i^H-sp 10-303340 
4 

x->A*i6stfnfcMti*> — ^©^*^^-c»,>ife© 

li, 8 OfiS%JiLht?*4C<h*WSHri. 

[001 1 ] M(c. mtimk'BM^ow&LW^. 
xwLmc^m^^mti>&mwL. ^«©-gu?r5'#Hi 

Z^^L<»3©^1*©^)S5^>|-*«^LT 

e.±is©A«ie^i4©5?tt»?:^£ffl-r^.^' Mia^^^ft 

[ 0 0 1 2 ] *^Hj(D^ii#(*:S^S€rSi*-r€.^ 

± L ft: ©(C, :«s:S?a©aS»e«tt©5¥14(**i1-^=lr t 

:?"K:(5±J?> 0 4) © $ ti: C i i -r ^ > 

^{^g©SiliS:&fi6-c4,s. <gjh**t- 

T i L. . ^^2^G«i4©!*tt*^?:^i^+ f V yicS. 

^^©ssttfr'&ffisiu-rs&S'r-stcisu. m^mm 

[0013] *^BJCCj^W5^^e«tt©5¥1±(*i b 

^!mMim^i±bii>z^- nKicbfch<Dffiitmic&. 

^'•7-©x7;^hv-^?rttffl-r5ci3&s-rt5. cm 
x?:^ hv-^S*SiJ{cii^#l,*iifeMti. SSL 

T-'l'5x.?A«:^T-6©A5J(fSU(,^ ^J15t«SiJ©<sg 

mm-^it. i^e*<!:5¥i4i©it*aM»-c®j?r«.*i. ^ 

[ 0 0 1 4 1 M(c. *^i|BK:*S-i:J-SA«ie3?tt©5S14(* 

iD-C. ^S5©>^:7'y>i'?:ttffl-r5C tii-C^-S. 

t.^tc^^\ti2. »f®*i;g:^?&©^S?rRilt^{C^(,»fc 



C4) 

5 

-jA^-c**, cnetHitt. iNBi.»is*«effli.« mm. 

0. 5mmOT*^Sfi;L/t^ a^. 0. 1 mm^^ttiL- 

[0016] se*, ^-tiwrnoismt {yx^'-ts^^n 

[00 17] £tc. 123 (b) ©SIK. (itatc-r^lS^ 

L.. cn6©5gt««. s:«-j&{ciE5esiaife©-c»nc 30 

TMMK:5ief**Sl:frfeJ:(,». lil5K:*S-t,>"C». ^ 

{*13. I 4\t. mm&S<omil^^(Ottj:r>Xl^i, 

cn{ci®5E3n4fc©r«&i,>. g$©^t»§^t* 
[0 0 18] c©a^c?^<*«. ^«*^f)P§i<^r^ 

t^fe> ia6K:S^Lfcfc©K:RgSSn-5.fe©-Cliiiil.>. H 

-cfeftici^J-r^-s. cne.^s^>t©»t^i3:. s:)? 

J^. ISRJ^. ^nm. JEJj^. 07©?S#*«-?-©f6fe 

^iSJi5«©t>©1:«m-rSCi*J-C#5. iS5, 0 7©?S 
#*t«i©§^f*«. S?Bt»e©^JS#*SI^L/cfe©-C* 50 



0-303 340 

6 

[0019] mmm^(ovm.w<omm.t u-c, 

■h<OX\tts.K\ m^t. 011 (a) ©«k:^S©^ 

ia{cfiiim«©?^ft=&iesL/. *itsptcsigi5*swrfe 

Sy&iail (b) ©:^(C^«t©lli2tcfi»^ 
[0020] (fiatc^flif 2)^J1«*. 5itttcgn-54>© 

[0 02 1 ] ti±§ft?«0-Cit/i:. is«l*iP>&S4i*aSU 

<tt*9 ^«©-Si5*^»3ttifrswfc^eft* 

Wr.5.#^«, ^«©-aJ?r5<'4<HiL?:L.r^l:t/c?^ 

< «3©^©5feJl^>T-?:SI^UTSW/c3^^*?r 

w■r■5#Jl«^©asfe^tt©!*tt^*^^/^^E$■«^■/c^^i» 

[0 022] » hX«ll*35:Wr^>^^©M 

r^i©raK:^8iJ»*ifeDs. c^ufc^ra^tc. a 

• X *^«-r -5 C i (CO: 0 . fef^Jt(y=tt>:^«fO© 

•5. Sfc. if-vju- i^>;;^tL/t:. A^tS-jWi, 

> i^ttiSolia^D* S H 3 4 0 , «iffifb^ttSD°aoi.#G 7 4 

7^i,^}jm^'>yn->tti!ifofo»YG6 1 1 \ 
mrmtifix^i,. 

[0023] *»93©^(^5S*«iS-J-i:^(CR| O 

-c, n-:>©:^fffi3&j*i. ip%, ■€-©—«. *6*>(;a)^ 
«f*5^^7"*0KS«K:JI«U«Jllit±l/fcfc©K:. M 

j»e«tt©?*tti**^=*'i' 7 >^{c<g±«>Lfcfe©=&ss 

:?'«r|5IKS««:J|«l/«fll«±Uycfc©(CSBJ^e^tt 

xhi>. yn-fe;^a«j(ctt. m—<o-miifimmx»>h, 

[0024] C©^e»tt©5i14(*=&^« 

«-r.5t>©-C*5. ^a«ie«14©»14(* 

in^+f ?7-<!:?r*ffl> i£lSL*#il. '^\t^mvU 

C>. Sfc, + 7-«:aJ^e^tt©?¥tt(**E« L. 
■r$l«r-5«:isu. ^^,e^14©S»tt(*K:tf*a?:#i:f 



(5) 

7 

(0 02 5] a5^^E^tt©?*t4^*?^^1•^+ f 7-tc<Sll: 
+ + ^'T'KlIi^t-SCiT?*^). H8 (a) 

*ii«-r^tcRgL> HI o©ss{c^e»tt<D3itt(**s 

[0026] mj|^e^14©5¥ttf*=Sr^SI4' 1- y T^fCE* 
138 (b) «:> mi 6=£igt^/-cJ1-^+-i' t;7'©«^'S: 
*«flci^S©«%. 08 (c) (C^L/c. Sfc. SJie 

©WS(C«ial 7*SWfc09%mLfc. C©ti^S6« 20 
I*. 

[002 7] ^©fS. mi^{£»tt©5*tt**i^4^ f V 

^K:mr^e^i4©5!i^l4#i^1■^g=^^ 2. zn, u 

26. <Rih26=£-r-5*>©-C**. C©*»^tt. 

7-©^;£i|i^<*g^ 5- 7-©^i-i^sif 

ftfflsti-s. si-PS6<D-^tmLX[,^i. ttc. wsm 30 
»^a©s«S!i*«ffl-r s c i *s-c# x4<=iri^5gs 

[0028] 

[*W©«fi©Jg®] *:^i|8©^*^Sga©SfeSt 

^^t'^ >i^:^{Cj*lti^|i#«:fgB©-^«:0 1 l^nk 
Ltc. C©t|^. ¥3**9^ 1 /OT'lO^^L 
r@K»«2«:a3eSn-Ct»^). ^^*>7•l0«. ^» 

©^Jc;;t»*iSfa-r^.fc«)<fc^«:5^-^:/«S©ft:*. * 

[0029] 4:^<D^tms<omsmm<6-mi:, 

fiaitt©ssi4ft6Assw?.nrt»5>. c©ft§gifea»tt© 
^i^m^. gKitifl!^j^ii©%i9^«^r-s4»)i^^^> 



WmW-l 0-303340 
8 

/5:-5Ti»S©r^«5K:J»eiSttK:enTC>S. ^or. 

[0 030] MK:. C©f^G^14?*14f*«?iS14?:Wr S 
©T. f^«K:J:-3r^^-r^)f&:;^«c©?»teftK:j;o-c 

mKDfmmmmt. m0«jK:rsi±u«B#ra©ffiffl(c«> 

[ 0 0 3 1 ] H 3 tc*^?g©«ie«145¥14t*©fi6©lli6 
mm^TnLtc. S3 (a) #««:$|g^f*©Biffiia 
133 (b) tt. Sie3J145*14«rC*43?igf*7 

s- y 1 ©@?s«ffi©s>pf«tcix 0 m 6 nri^ s . 

[0 0 3 2]?^^7«. ■&<rncj^©t>©*ffiffl-r2. 

c:©«^=&. H3 (b) CcS^Lfc. Sfc. a 
5©13. i4©iBI{c^«i i©««lTO«:SWt:fe 
ctc^ 5?ef*©:^i?$«> BSf^u/ci^Scfi:^?^© 
ffecc. gS©^t,»m?^©fe©^:^|g^l:f-c^>J:(<i. 
[ 0 0 3 3 ] 0 6 (Ctt. *:^©^e»tt(D?»14{*© 
ffe©0l*S^ Ufc. 0 6 1 5 ». ^« 1 

l<D-mmmLXl>:B. S3©^J^^(i^fi«rW 
f)atfft:t>©-C*S«:*fU, S6©3^^15«. 
«1 l©3^sKmLU:tcj:t)'CSa;i+fc*>©-c*S. c©l^ 
e^*fcPI«{CU5l»-5©?^© <>©*fi^r -5 c i*s-c 

[0034] IE«:. C©«^c3^^*«. g!|ji^^>t* 
^«{cg^-rsc<i:«:j:-5-Cfc^^Ci*s-C#S. IP 

ia4©SI{C. ra©^. Z^tfc5?.{ia*L^©#)l 
^>t4#JS«{Cg^-r S C i tC J: o r fc^^ C i *st? # 

tii>i><Dxitrj:<^ nm. mmm, ^nm. ie^b. a 

i<DrSm^i^-^(Di&^^rxm^^t:i,ctifix^^, c 
©Bg. 114 (d) ©«|{c»rBJ^*SML^<^©^S^K- 

*'e©**^Si i(c?gsN?rs^u-c«>a«r»u. H 
4(b) ©«IK:3©^©^^M-^^«1 

L.-cfcac>i/. 04 (a) omicz^iKo^mmn^^ 



C6) 



mUl iccg^^LrfcMtn ttc. S4 (c) ©filic, h 
EISA'S ciferts. 

[0 03 5} #^<*^g5:SSB»-r*K:fiRL.. *e*^Oi* 

(b) CC, /ni 6?rt9:{:t/cJ^=^=i'y7'9©m^U 
f*«S©Fil=&. 08 (c) (Cn^U/c. Mtc. ^t*(*^Cc 
9 K:S?*t4(* 1 1 ©W^K:«*a 1 7 

fc. 20 
[0 03 6] 

<b*i-c#. ^<^^g©fiffltt*5fRKfi<3«ciiF*s. -e-L 

^ (Cifi^StC -5 C i 3&S-C * 2. . 

[iaM©®m*i»?^] 



10-303340 



10 



[02 ] :$:^B3©jli!a^^©— «?!l«::^-r0-C4>.5 
[03 3 *^©ffe©3l*SJ^«©0>l*^-r0-C4)i 
[04] ^^cM^^tmxii>i> 

[05] 3ie*©fl&©m*-r0-cS)2> 
[06] s;le^*©ffe©^?^%^f0■c*s 

[0 7 ] ?^<*©j^©f!i*7j^-r0r*2. 

[08 ] VmS^^^m^'f vrfiiCWM-t^m^fhtWQ 

[09] «ia4K»j#W/c5*t4f*©«?i!*S^'r0-C*S 
[010] mm^n^V^^ ^v s^{cBE«-r^ffe©«^«:S^ 

•r0-c&4 

[0111 S(8l^14©»i4i*O«i§W*^-r0t?*S 
[f?-9<3DSiP] 

^e^tt©5*tt^* 

1 5 ^(i^ 



1 

2 

3 

5 

6 

7. 

8 

9 

1 0 

1 1 

1 6 
1 7 
1 8 
1 9 



12. 13. 14. 



[01] 




3 10 5 1 




3 10 5 f 



[09] 

7 



r 

11 



17 



(7) 10-303340 



[03] [MAr] 




14 



(9) 



#I8¥ 10-303340 



mil] 



(a) 




C51)lnt.a.' SSSOie-^ FI 

H 0 1 L 23/36 



^mS^rUfi5^^144- 3 -1213 

C72)^# mis «^^: 

3L^SP@45-#r1iS«r 5-19-8 



